In a recent paper, a genuine four-partite entangled state is proposed [Y. Yeo and W. K. Chua, Phys. Rev. Lett. 96, 060502 (2006)], which has been found to have many interesting entanglement properties. We show this state is locally equivalent to some graph states.
Quantum entanglement has many applications such as teleportation [1] and dense coding [2] . Recently Yeo and Chua found a genuine four-qubit entangled state |χ 00 that can be used to teleport an arbitrary two-qubit state [3] . The state |χ 00 proposed in Ref. [3] has the form
It has been found that |χ 00 has many interesting entanglement properties [3] . It is not clear why the state |χ 00 has so many interesting entanglement properties. We will show |χ 00 is locally equivalent to some graph states. First let us give a simple introduction to graph states [7] . Let G = (V, E) be a graph, in which V is the set of vertices and E is the set of edges. The graph state |G corresponding to the graph G is the pure state
where |+ = (|0 + |1 ) / √ 2 and U ab is the controlled-phase gate
For an instance, the graph G a in FIG. 1(a) corresponds to the graph state
Two graphs G = (V, E) and G ′ = V, E ′ are locally equivalent, if there is a local unitary
V such that their corresponding graph states
Local equivalence of graphs is connected to a graph transformation called local comple-
is a graph and a ∈ V , the local complement of G at a, denoted by τ a (G), is a new graph obtained by complementing the neighborhood of a and leaving the rest of the graph unchanged. It has been proved that two graphs G = (V, E)
and G ′ = V, E ′ will be locally equivalent if they are related by a sequence of local com-
• τ an (G) for some a 1 , . . . , a n ∈ V [7, 8] . It can be easily found that the graph G a in FIG. 1(a) and the graph G b in FIG. 1(b) are locally equivalent because they are connected by a local complementation:
The local equivalence between G a and G b can be confirmed by the relation between their corresponding graph states:
Actually all graphs in FIG. 1 are locally equivalent since they are connected by local complementations. For more about graph states we refer to Ref. [7] and the references therein.
Our goal is to show |χ 00 is locally equivalent to graph states depicted by graphs in FIG.
1. It can be easily checked that |χ 00 is locally equivalent to |G b : Now we give two more properties about |χ 00 . It is known that graph states are also stabilizer states [7] , and the graph state |G b is stabilized by the following four independent commuting observables:
From Eq. (10) we know |χ 00 is also a stabilizer state and it is stabilized bȳ
that is to sayK
Eq. (19) can be directly checked from the expressions of |χ 00 andK i .
Another property about |χ 00 is that it also admits a GHZ-argument [9] . According to
we can design four different measurement settings. In each measurement setting, the measurement results on different qubits will have a correlation. The observablesK 1 ,K 2 ,K 4 and K 1K2K4 lead to the following correlations respectively
where m 
which contradict with Eq. (24), so local hidden variable theories cannot be used to explain the measurement results on state |χ 00 .
In conclusion we have shown that the interesting four-partite genuine entangled state |χ 00 proposed in [3] is locally equivalent to graph states depicted by graphs in FIG. 1 . This finding uncovers the mysteries of the state |χ 00 and gives an explanation why it has so many interesting entanglement properties. We have also shown |χ 00 is a stabilizer state and there is a GHZ-argument for |χ 00 .
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